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The Connecticut Agricultural Experiment Station was founded in 1875. It is chartered by the General 

Assembly to make scientific inquiries and conduct experiments regarding plants and their pests, in-

sects, soil and water, and to perform analyses for state agencies. Station laboratories are in New Haven 

and Windsor, and research farms in Hamden and Griswold. 

 

 

 

 

 

 

 

 

 

 

 

 

  

The Connecticut Agricultural Experiment Station prohibits discrimination on the basis of race, color, 

ancestry, national origin, sex, religious creed, age, political beliefs, sexual orientation, criminal convic-

tion record, genetic information, learning disability, marital or family status, or present or past history 

of mental disorder, mental retardation or physical disability, including but not limited to blindness. To 

file a complaint of discrimination, write: Director, The Connecticut Agricultural Experiment Station, 

P.O. Box 1106, New Haven CT 06504, or call (203) 974-8440. The experiment station is an equal 

opportunity provider and employer. People with disabilities who require alternate means of communi-

cation should contact the Chief of Services at (203) 974-8442 (voice); (203) 974-8502 (fax); or Mi-

chael.Last@ct.gov.  
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Introduction  

 Mamanasco Lake is an 86 acre waterbody located in Ridgefield, CT (Figure 1). It has a maximum 

depth of 3.3 meters (m) and a mean depth of 2.2 m. The lakeôs shallow nature and organic-rich sedi-

ment makes its entire littoral zone suitable for luxuriant plant growth. This is the third Connecticut 

Agricultural Experiment Station (CAES) Invasive Aquatic Plant Program (IAPP) survey of Mama-

nasco Lakeôs aquatic vegetation and water chemistry. Our first survey in August 2005 was part of the 

CAES IAPP effort to quantify the extent of Connecticutôs invasive aquatic plant problem. We found 

Mamanasco Lakeôs vegetation to be mainly Eurasian watermilfoil (Myriophyllum spicatum).  As part 

of this initial survey, we set up nine georeferenced transects. Each contained 10 points where plant 

species, abundance and sediment type were recorded. These points could then be revisited in   

Figure 1. Aerial view of Mamanasco Lake including the locations of our water test sites. 
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future years to quantify changes. Water clarity, dissolved oxygen and temperature profiles were also 

recorded and water samples were tested for pH, alkalinity, conductivity and total phosphorus.  Mama-

nasco Lake was determined to be a shallow eutrophic waterbody prone to nuisance vegetation prob-

lems. The lake was resurveyed by CAES IAPP in 2012 using identical protocols. Eurasian watermil-

foil  was found to be extremely sparse and more native species were present. It was presumed that the 

changes in the composition of aquatic plant species were due to ongoing nuisance plant management 

particularly herbicide applications.  Nuisance plant management practices performed in Mamanasco 

Lake in past years included herbicide applications but details were not available for this report.  Our 

2016 surveillance was more extensive than in previous years and consisted of complete vegetative 

surveys in May and September, as well as monthly water sampling from three in-lake sites and a site 

at the lakeôs inlet and outlet. 

Objectives: 

¶ Survey Mamanasco Lake for aquatic vegetation and compare with previous surveys to pro-

vide information on aquatic plants for improved management. 

¶ Test water on a monthly basis from the lakes inlet, outlet, surface, and bottom to quantify wa-

ter chemistry and sources of nutrients.  

Figure 2. CAES IAAP aquatic plant surveyors Jennifer Fanzutti (left) and Greg Bugbee (right).  
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Materials and Methods: 

Aquatic plant surveys and mapping: 

We surveyed Mamanasco Lake for aquatic vegetation from May 24 - 25, 2016 and again from 

September 9 - 21, 2016. Surveys were conducted from small boats traveling over areas shallow 

enough to support aquatic plants (Figure 2). Plant species were recorded based on visual obser-

vation or collections with a long-handled rake or grapple. Quantitative information on plant 

abundance was obtained from nine transects that were positioned perpendicular to the shoreline. 

These were the same transects as surveyed in 2005 and 2012. Transects were set using Trimble
®
 

global positioning systems with sub-meter accuracy. Transect locations represented the variety of 

habitat occurring in the lake. Sampling locations were along each transect at points 0, 5, 10, 20, 

30, 40, 50, 60, 70, and 80 m from the shore. Abundances of species present at each point were 

ranked on a scale of 1 ï 5 (1 = very sparse, 2 = sparse, 3 = moderately abundant, 4 = abundant; 5 

= extremely abundant).  One specimen of each species collected in each lake were dried, and 

mounted in the CAES aquatic plant herbarium and digitized mounts can be viewed online 

(www.ct.gov/caes/iapp). 

Water Analysis: 

Water was analyzed from five sites at the end of each month from May to September.  Three sites 

(W1, W2, and W3) were located in the deepest parts of the lake (Figure 1). Another site was located at 

the inlet stream just prior to it entering the lake and another was located in the outlet stream just out-

side the lake. Site W1 was the original site set up during our 2005 survey. Water temperature and 

dissolved oxygen were measured at the in-lake sites at depths of 0.5, 1 and 2 m. We obtained wa-

ter samples at 0.5 m below the surface and 0.5 m above the bottom. Sample size was 250-mL and 

all samples were stored at 38°C until analyzed for pH, alkalinity, conductivity, and total phospho-

rus. A Fisher AR20
®
 meter was used to determine pH and conductivity. Alkalinity (expressed as mg/l 

CaCO3) was quantified by titration with 0.016 N H2SO4 to an end point of pH 4.5. We determined to-

tal phosphorus using the ascorbic acid method preceded by digestion with potassium persulfate 

(APHA, 1995). Phosphorus was quantified using a Milton Roy Spectronic 20D
®
 spectrometer with a 

light path of 2 cm and a wave length of 880 nm. Water was tested for temperature and dissolved   

http://www.ct.gov/caes/iapp
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oxygen using an YSI 58
®
 meter. Water clarity was measured by lowering a six inch diameter black 

and white Secchi disk into the water and determining to what depth it could be viewed. Where mean 

water data are reported significant differences are determined the by +/- one standard error of the 

mean (SEM). 

Results and Discussion 

General Aquatic Plant Surveys 

 Our spring 2016 survey of Mamanasco Lake found a total of seven plant species (Table 1). With 

the exception of curlyleaf pondweed (Potamogeton crispus) all were native. Unfortunately, curlyleaf 

pondweed dominated the lake (Figure 6). This is not unusual as this plant has a competitive advantage 

over other plants by starting its growth cycle in the fall, peaking in abundance in late spring, and then 

senescing. Small pondweed (Potamogeton pusillus) covered nearly the same area as curlyleaf pond-

weed but was less abundant and occurred at slightly deeper depths (Figure 3).  Other natives plants 

commonly found in our spring survey were coontail (Ceratophyllum demersum) (Figure 3) and  

Table 1. Plants present in Mamanasco Lake in 2005, 2012 and 2016 
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horned pondweed (Zannichellia palustris).  Both were found in patches in the southern and northern 

ends of the lake and near the boat launch. 

Our 2016 late summer survey found a shift in the plant community (Figure 6) and the remnants of 

summer filamentous algal blooms (Figure 4).  We found large patches of invasive minor naiad (Najas 

minor) particularly in the southern portion and very little curlyleaf pondweed. This is similar to what 

we observed in our 2012 survey (Figure 7).  We saw a decrease in the coverage of small pondweed 

from spring to late summer with small patches located mainly in the southern portion of the lake. We 

also saw an overall decrease in small pondweed coverage between our 2012 and 2016 late summer 

Figure 3. Coontail (left) and small pondweed (right) in Mamanasco Lake, 2016. 

Figure 4. Algal blooms in Mamanasco Lake - May 24, 2016 (Left) August 29, 2016 (Right). 
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survey.  This could be attributed to the extensive filamentous algal blooms blocking sunlight to the 

vegetation below.  We saw an increase in coontail during our late summer survey including larger 

patches at either end of the lake and smaller patches scattered elsewhere.  The coverage of coontail 

found in our 2016 survey was very similar to our 2012 survey. 

Invasive Eurasian watermilfoil (Myriophyllum spicatum) was not found in our 2016 surveys. This 

is remarkable given the extensive coverage of Eurasian watermilfoil documented by CAES IAPP in 

2005 (Figure 8). We did note a drastic decline of Eurasian watermilfoil in 2012 that was likely an in-

dication of its apparent elimination in 2016. Reasons for this may include herbicide applications, other 

management practices, and/or some kind of natural control that may include insect or disease (Madsen 

et al. 1991). The Eurasian watermilfoil decline and resulting decrease in completion for resources may 

also explain the increase in native species in Mamanasco Lake from only four in 2005 to 11 in 2016. 

Water Chemistry 

CAES IAPP has found that the occurrence of invasive plants in lakes can be attributed to specific 

water chemistries (June-Wells et al. 2013). For instance, lakes with higher alkalinities and conductivi-

ties are more likely to support Eurasian watermilfoil, minor naiad and curlyleaf pondweed while lakes 

with lower values support fanwort (Cabomba caroliniana) and variable watermilfoil (Myriophyllum 

heterophyllum) (Table 2). Invasive zebra mussels (Dreissena polymorpha), a problem in nearby lakes, 

also prefer water in the former category. Water chemistry may be altered when nutrients are utilized 

Table 2. Water chemistry preferences of invasive plants in Connecticut lakes. 
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Figure 5. Spring 2016 survey of Mamanasco Lake. 


